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LONG LIFE AND LOW CORROSION LEAD STORAGE BATTERY WITH A 
SEPARATOR INCLUDING SILICA AND OIL 

Examiner: K. Han SN: 10/585,078 Art Unit: 1727 March 25, 2012 

Detailed Action 

1 . The Applicant's amendment filed on December 29, 201 1 was received. Claims 
17 and 18 were added. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Specification 

3. The objection to the specification has been withdrawn in view of the amendment 
to the title. 

EXAMINER'S AMENDMENT 

4. An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .31 2. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Nathaniel McQueen on March 13, 2012. 

IN THE CLAIMS: 
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1 . (Currently amended) A lead storage battery including: 

an electrode plate pack comprising a plurality of negative electrode plates which 
each comprise a negative electrode grid having a tab and a negative electrode active 
material layer retained by said negative electrode grid, a plurality of positive electrode 
plates which each comprise a positive electrode grid having a tab and a positive 
electrode active material layer retained by said positive electrode grid, and a plurality of 
separators separating said positive electrode plate and said negative electrode plate; 

a positive electrode connecting member comprising a positive electrode strap to 
which said tab of each positive electrode plate of the electrode plate pack is connected, 
and a positive electrode pole or a positive electrode connecting body provided at said 
positive electrode strap; and 

a negative electrode connecting member comprising a negative electrode strap 
to which said tab of each negative electrode plate of the electrode plate pack is 
connected, and a negative electrode pole or a negative electrode connecting body 
provided at said negative electrode strap, 

wherein said positive electrode grid, said negative electrode grid, said positive 
electrode connecting member, and said negative electrode connecting member 
comprise a Pb-alloy including at least one of Ca and Sn, 

said negative electrode active material layer includes Sb, 

said separator includes silica and contains 5.0 to 30 % by mass of an oil, and 
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said electrode plate pack, said positive electrode strap, and said negative 
electrode strap are immersed in an electrolyte such that the level of the electrolyte is 
always above the electrode plate pack, the positive electrode strap and the negative 
electrode strap . 

2. (Original) The lead storage battery in accordance with claim 1 , wherein said 
separator comprises a microporous synthetic resin sheet and silica particles dispersed 
in said synthetic resin sheet, and includes 40 to 85 % by mass of said silica particles. 

3. (Original) The lead storage battery in accordance with claim 1 , wherein said 
separator comprises a fiber mat and silica particles retained by said fiber mat, and 
includes 10 to 40 % by mass of said silica particles. 

4. (Original) The lead storage battery in accordance with claim 1 , wherein said 
negative electrode active material layer includes 0.0002 to 0.006 parts by mass of said 
Sb per 100 parts by mass of the negative electrode active material and Sb in total. 

5. (Original) The lead storage battery in accordance with claim 1 , wherein said 
positive electrode grid has a lead alloy layer containing Sn in at least a part of a surface 
thereof. 

6. (Original) The lead storage battery in accordance with claim 1 , wherein said 
separator is shaped like a bag, and accommodates said negative electrode plate. 

7. (Cancelled) 
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8. (Original) The lead storage battery in accordance with claim 1 , wherein a 
mass ratio of the negative electrode active material to the positive electrode active 
material in said electrode plate pack is 0.7 to 1 .3. 

9. (Original) The lead storage battery in accordance with claim 1 , wherein 

said negative electrode grid is an expanded grid comprising an expanded mesh 
retaining said negative electrode active material layer, a frame provided at an upper 
edge portion of said expanded mesh, and said tab connected to said frame, and 

a ratio of a height of said tab to a width of said frame is 2.2 to 1 5.0. 

1 0. (Currently amended) A lead storage battery including: 

an electrode plate pack comprising a plurality of negative electrode plates which 
each comprise a negative electrode grid having a tab and a negative electrode active 
material layer retained by said negative electrode grid, a plurality of positive electrode 
plates which each comprise a positive electrode grid having a tab and a positive 
electrode active material layer retained by said positive electrode grid, and a plurality of 
separators separating said positive electrode plate and said negative electrode plate; 

a positive electrode connecting member comprising a positive electrode strap to 
which said tab of each positive electrode plate of the electrode plate pack is connected, 
and a positive electrode pole or a positive electrode connecting body provided at said 
positive electrode strap; and 

a negative electrode connecting member comprising a negative electrode strap 
to which said tab of each negative electrode plate of the electrode plate pack is 
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connected, and a negative electrode pole or a negative electrode connecting body 
provided at said negative electrode strap, 

wherein said positive electrode grid, said negative electrode grid, said positive 
electrode connecting member, and said negative electrode connecting member 
comprise a Pb-alloy including at least one of Ca and Sn, 

said negative electrode active material layer includes Sb, 

said separator includes silica and contains 5.0 to 30 % by mass of an oil, 

the mass ratio of the negative electrode active material to the positive electrode 
active material in said electrode plate pack is 0.7 to 1 .3, and 

said electrode plate pack, said positive electrode strap, and said negative 
electrode strap are immersed in an electrolyte such that the level of the electrolyte is 
always above the electrode plate pack, the positive electrode strap and the negative 
electrode strap . 

1 1 . (Previously Presented) The lead storage battery in accordance with claim 
1 , wherein said Pb-alloy in said positive electrode grid and said positive electrode 
connecting member does not include Sb, or contains Sb in an amount of 0.001 to 
0.002% by mass as an impurity; and 

said Pb-alloy in said negative electrode grid and said negative electrode 
connecting member does not include Sb, or contains Sb in an amount of less than 
0.0001% by mass as an impurity. 
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1 2. (Previously Presented) The lead storage battery in accordance with claim 
10, wherein said Pb-alloy in said positive electrode grid and said positive electrode 
connecting member does not include Sb, or contains Sb in an amount of 0.001 to 
0.002% by mass as an impurity; and 

said Pb-alloy in said negative electrode grid and said negative electrode 
connecting member does not include Sb, or contains Sb in an amount of less than 

0. 0001% by mass as an impurity. 

1 3. (Previously Presented) The lead storage battery in accordance with claim 

9, wherein a ratio of a height of said tab to a width of said frame is 7.5 to 1 2.0. 

14. (Previously Presented) The lead storage battery in accordance with claim 

10, wherein the mass ratio of the negative electrode active material to the positive 
electrode active material in said electrode plate pack is 0.82 to 1 .08. 

1 5. (Previously Presented) The lead storage battery in accordance with claim 

1 , wherein said separator contains 10 to 30% by mass of the oil. 

1 6. (Previously Presented) The lead storage battery in accordance with claim 
10, wherein said separator contains 10 to 30% by mass of the oil. 

17-18. (Cancelled) 
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Claim Rejections - 35 USC § 103 

5. The claim rejection under 35 U.S.C. 103(a) as unpatentable over Yonemura in 
view of Ohba et al., Haruno et al., and Doi et al. on claims 1-6,9, 11, 13, and 1 5 is 
withdrawn, because of the examiners amendment. 

6. The claim rejection under 35 U.S.C. 1 03(a) as unpatentable over Yonemura in 
view of Ohba et al., Haruno et al., and Doi et al. as applied to claim 1 and further in view 
of Carlisle on claim 8 is withdrawn, because of the examiners amendment. 

7. The claim rejection under 35 U.S.C. 1 03(a) as unpatentable over Yonemura in 
view of Ohba et al., Haruno et al., and Doi et al. on claim 1 0, 1 2, 1 4, 1 6 is withdrawn, 
because of the examiners amendment. 

Reasons for Allowance 

8. The following is an examiner's statement of reasons for allowance: Claims 1 -6 
and 8-1 6 are allowed. Independent claims 1 and 1 0 are both directed towards a lead 
storage battery comprising an electrode pack wherein the positive electrode grid, 
negative electrode grid, positive electrode connecting member, negative electrode 
connecting member comprise a Pb-alloy including at least one of Ca and Sn, negative 
electrode active material layer includes Sb, separator includes silica and contains 5.0 to 
30% by mass of an oil and said electrode plate pack, positive electrode strap, and 
negative electrode strap are immersed in an electrolyte such that the level of the 
electrolyte is always above the electrode plate pack, the positive electrode strap and the 
negative electrode strap. The closest prior art of record of Yonemura, Ohba et al., 
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Haruno et al., and Doi et al. do not disclose a lead storage battery as required by the 
limitations of the claim. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Contact/Correspondence Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kwang Han whose telephone number is (571) 270- 
5264. The examiner can normally be reached on Monday through Friday 8:00am to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Barbara Gilliam can be reached on (571) 272-1330. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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